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% (I)
[‘ N) CH,S(0)—X

Ilq NO,

CH;—Y

wherein X is an alkyl group which may be substituted,
an alkenyl group which may be substituted, an alkynyl
group which may be substituted,

I T
2¢CIr € CIr¢Cr—tWrR> group
R2RA

(in which each of Rl, R?, R3 and R4is independently a
hydrogen atom or an alkyl group, R° is an alkyl group
which may be substituted with a halogen atom, a cyclo-
alkyl group which may be substituted or a phenyl group
which may be substituted, W is an oxygen atom or a
sulfur atom, and each of k, 1, m and n 1s independently
0 or 1, provided that (a) case where all of k, ] and m are
0 at the same time and (b) case where m and n are 0 at
the same time and R is an alky! group which may be
substituted with a halogen atom, are excluded), or

Ré RS
| ]

g Cw=Sj—R 10
1!{7 Ilgg

group (in which each of R¢ and R’ is independently a
hydrogen atom or an alkyl group, each of R® and R%is
independently an alkyl gorup, R!0 is an alkyl group
which may be substituted, an aryl group which may be
substituted, a pyridyl group which may be substituted,
an alkenyl group which may be substituted with a halo-
gen atom or an alkynyl group which may be substituted
with a halogen atom); Y is 2 6-chloro-3-pynidyl group
or a 2-chloro-5-thiazolyl group; Z 1s a hydrogen atom,
an alkyl group or an acyl group; and j 1s an integer of

fromOto2. 4 Claims, No Drawings
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IMIDAZOLIDINE DERIVATIVES, PROCESS FOR
PRODUCING THE SAME AND PESTICIDES
CONTAINING THE SAME

The present invention relates to novel imidazolidine
derivatives, a process for producing the same and pesti-
cides containing the same.

Imidazolidine derivatives are known from the follow-
ing prior arts.

For example, U.S. Pat. Nos. 4,731,385, 4,767,864,
4,831,036, 4,725,589, 4,780,457, 4,772,620, 4,812,454,
4,647,570, 4,680,294, 4,678,795, 4,774,247 and 4,812,571
disciose a compound having the formula,

/'A'
o »p
N

|
CH—B'

- NO»y

{(wherein A’ is an NH group or the like, B’ is a pyridyl
or thiazolyl group which may be substituted, and a 1s an
integer of from 2 to 4), which is different from the com-
pound of the present invention in respect that the car-
bon atom having a nitro group in the cited compound
has a hydrogen atom.

EP-A-292822 discloses a compound having the for-
mula,

CH=S(Q),~R*

e

(wherein A is an alkanediyl group; X is an N-R? group
in which R°is a hydrogen atom, an alkyl, alkenyl, alky-
nyl, acyl or alkoxycarbony! group which may be substi-
tuted, or the like; R! is a pyridyl or thiazolyl group
which may be substituted, or the like; R?is a hydrogen
atom or an alkyl group; R3 is a hydrogen atom or the
like; and R4 is a phenyl, naphthyl, pyridynyl or pyri-
midynyl group which may be substituted, an imidazolyl
group or a triazolyl group), which is different from the
compound of the present invention in respect that R4
has a cyclic group.

EP-A-259738 (corresponding to U.S. Pat. Nos.
4,803,277 and 4,882,344) discloses a compound having
the formula, |

R .
C /7 N\
W—CH—N T
N\ /
C
i
Y w7,

10

15

20

25

30

35

45

50

35

(wherein W is a pyridyl or thiazolyl group which may

be substituted, or the like; R is a hydrogen atom or the

like; T forms a 5- or 6-membered unsaturated heterocy-

clic ring together with adjacent carbon atom and nitro-
gen atom; Z is a nitro group, or the like; and Y 1s a
—CR '~ group in which R’ 1s a hydrogen atom, an alkyl
group, an aryl group, an acyl group, an alkoxycarbonyl

65

2

group or a cyano group, or the like), which is different
from the compound of the present invention in respect
that T forms an unsaturated heterocyclic ring and that
R’ in Y is different. |

EP-A-192060 (corresponding to U.S. Pat. No.

4,845,106) discloses a compound having the formula,

R4 R3
N/

RS (C)n

R

TS

Z=—CH=~—N X
| ~_
R I
Y—NO;,

RZ
RI

(wherein n is 0 or 1; R}, R2, R3, R4, R5 and R6 are a
hydrogen atom or the like; Z is a pyridyl or thiazolyl
group which may be substituted, or the like; R 1s a
hydrogen atom or the like; X is an N—R7 group in
which R7is a hydrogen atom, an alkyl, alkenyl, alkynyl,
acyl or alkoxycarbonyl group which may be substi-
tuted, ot the like; and Y is a CR? group in which RYis
a hydrogen atom or an alkyl group which may be sub-
stituted with a halogen atom, a hydroxyl group or an
alkylthio group, or the like). The cited compound ex-
pressed by the above general formula partly includes a
part of the compounds of the present invention when X
in the above general formula is an N—R7 group and R?
in Y is an alkyl group substituted with an alkylthio
group. However, this reference discloses nothing about
concrete examples for the part of the compounds of the
present invention, which is considered to be included by
the above general formula.

An object of the present invention is to provide
imidazolidine derivatives having the following general
formula (I) or their salts, a process for producing the
same and a pesticide containing the same.

Z (I

|

E N> | CH$(0)—X
T NO»
CH>—Y

wherein X is an alkyl group which may be substituted,
an alkenyl group which may be substituted, an alkynyl
group which may be substituted,

PR
3¢ CIrCI€CrtW3R>  group
k2 RS

(in which each of R}, R2, R3 and R*4is independently a
hydrogen atom or an alkyl group; R3 is an alkyl group
which may be substituted with a halogen atom, a cyclo-
alkyl group which may be substituted or a phenyl group
which may be substituted; W 1s an oxygen atom or a
sulfur atom; and each of k, I, m and n is independently
an integer of O or 1, provided that (a) case where all of
k, ] and m are O at the same time and (b) case where m
and n are 0 at the same time and R’ is an alkyl group
which may be substituted with a halogen atom, are
excluded), or
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RS RB

| |
a—C—S§j=—R10

L ks

group (in which R6 and R7 are respectively and inde-
pendently a hydrogen atom or an alkyl group; each of
R8 and RY is independently an alkyl group; R10is an
alkyl group which may be substituted, an aryl group
which may be substituted, a pyridyl group which may
be substituted, an alkenyl group which may be substi-
tuted with a halogen atom or an alkynyl group which
may be substituted with a halogen atom); Y is a 6-
chloro-3-pynidyl group or a 2-chloro-5-thiazolyl group;
Z 1s a hydrogen atom, an alkyl group or an acyl group;
and j is an integer of from O to 2.

Among the imidazolidine derivatives or their salts,
preferable examples include a compound wherein Y is a
6-chloro-3-pyridyl group and a compound wherein j is
0, and more preferable examples include a compound
wherein X is an allyl group, Y is a 6-chloro-3-pyridyl
group, Z is a hydrogen atom and j is 0; a compound
wherein X is a 2-methyl- 2-propenyl group, Y 1s a 6-
chloro-3-pyridyl group, Z is a hydrogen atom and j 1s 0;
and a compound wherein X is a dimethylphenylsilyl-
methyl group, Y is a 6-chloro-3-pyridyl group, Z is a
hydrogen atom and j is O.

- In the above general formula (I), X and R0 include
an alkenyl or alkynyl group having a carbon number of
from 2 to 6 such as a vinyl group, a propenyl group, a
butenyl group, a pentenyl group, a hexenyl group, an
ethynyl group, a propynyl group, a butynyl group, a
pentynyl group, a hexynyl group or the like, and they
further include structural isomers of a linear or
branched aliphatic chain. R’ includes a cycloalkyl

10
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20
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tuted, a phenyl group which may be substituted, a
pyridyloxy group which may be substituted or the like
(the substituents of the phenoxy group which may be
substituted, the phenyl group which may be substituted
and the pyridyloxy group which may be substituted
include a halogen atom, an alkyl group which may be
substituted with a halogen atom or the like). Still fur-
ther, R’ may further include a cycloalkyl group which
may be substituted, but its substituents include a halogen
atom, an alkyl group which may be substituted with a
halogen atom or the like; and RID may further include
an alkyl group which may be substituted, but its substit-
uents include a halogen atom, a phenyl group or the
like.

When the alkyl group which may be substituted, the
alkyl group which may be substituted with a halogen
atom, the alkoxy group which may be substituted with
a halogen atom, the alkenyl group which may be substi-

- tuted, the alkenyl group which may be substituted with

25

30

35

group having a carbon number of from 3 to 6 suchasa

cyclopropyl group, a cyclobutyl group, a cyclopentyl
group, a Cyclohexyl group or the like, and R#0includes
an aryl group such as a phenyl group, a naphthyl group
or the like. Z includes an acyl group such as a formyl
group, an acetyl group or the hike.

Furthermore, in the above general formula (I), X
includes an alkyl group which may be substituted, an
alkenyl group which may be substituted and an alkynyl
group which may be substituted, but their substituents
include a halogen atom, a

( :>=<

CHy;~—Y

CHZS(O);_

NO,

group (Y, Z and j are as defined above) or the like; R>
may further include a phenyl group which may be sub-
stituted and R0 may further include an aryl group
which may be substituted and a pyridyl group which
may be substituted, but their substituents include a halo-
gen atom, an alkyl group which may be substituted with
a halogen atom, an alkenyl group which may be substi-
tuted with a halogen atom, an alkynyl group which may
be substituted with a halogen atom, an alkoxy group
which may be substituted with a halogen atom, an alk-
oxycarbonyl group which may be substituted with a
halogen atom, a phenoxy group which may be substi-

45

35

65

a halogen atom, the alkynyl group which may be substi-
tuted, the alkynyl group which may be substituted with
a halogen atom, the phenyl group which may be substi-
tuted, the aryl group which may be substituted, the
pyridyl group which may be substituted, the cycloalkyl
group which may be substituted, the alkoxycarbonyl
group which may be substituted with a halogen atom,
the phenoxy group which may be substituted and the
pyridyloxy group which may be substituted, in the
above general formula, has two or more substituents,
they may be the same or different.

The alkyl group and the alkyl moiety of the alkoxy
group in the above general formula (I) contain from 1 to
6 carbon atoms, examples of which include a methyl
group, an ethyl group, a propyl group, a butyl group, a
pentyl group, a hexyl group or the like, and their struc-
tural isomers of a linear or branched aliphatic chain.

Examples of the halogen atoms in the above general
formula (1) include a fluorine atom, a chlorine atom, a
bromine atom and a iodine atom. Examples of the salt of
the compound having the above general formula (I)
include a salt with an acidic substance, e.g. an inorganic
acid salt such as a hydrochloride, a hydrobromide, a
phosphate, a sulfate, a nitrate or the like.

The compounds having the above-mentioned general
formula (I) include E-form and Z-form isomers, and the

present invention involves E-form, Z-form and a mix-

ture thereof.

The compound having the above-mentioned general
formula (I) can be prepared, for example, by the follow-
ing processes.

(1) When Z is a hydrogen atom and j is O:

H
N H

[ >=< . 4+ HCHO + X—SH ——>
lr NO;

CHy—Y
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-continued

CHyS~X

[ -

CH;—Y

(-1)

(wherein X and Y are as defined above).

The above reaction is carried out generally in the
presence of a solvent. Examples of the solvent include
water, alcohols such as methanol, ethanol, propanol,
isopropanol, butanol or t-butanol, and a mixture thereof.

The reaction temperature of the above reaction is
generally from 20 to 120° C, preferably from 40 to 100°
C, and the reaction time is from 0.5 to 6 hours.

Formaldehyde used in the above reaction is used
generally in the form of an aqueous solution, but para-
formaldehyde in the form of powder can also be used.

(ii) When Z is a hydrogen atom and jis 1 or 2:

CHS~—X

[ =

CH;"‘Y

(I-1)

+ oxidizing agent ———>

CH32S(0);X

[ a

CH;'—Y

(1-2)

(wherein X and Y are as defined above, and 11s an
integer of 1 or 2).

Examples of the oxidizing agent used in the above
reaction include hydrogen peroxide, m-chloroperben-
zoic acid or the like.

The above reaction is carried out usually in the pres-
ence of a solvent, examples of which include carboxylic
acids such as acetic acid, halogenated hydrocarbons
such as methylene chloride or chloroform, and the like.

The reaction temperature of the above reaction is
generally from 0° to 110° C, preferably from 10° to 100°
C, and the reaction time is generally from 1 to 24 hours,
preferably from 2 to 12 hours.

In the above reaction, when the oxidizing agent is
used in the same molar amount as the compound having
the formula (I-1), the compound having the formula
(1-2) chloroform or the like. Examples of the base in-
clude alkali metal hydrides such as sodium hydride,
potassium hydride or the like, organic lithium com-
pounds such as n-butyl lithium, phenyl lithium or the
like, organic bases such as triethylamine, pyridine or the
like, and alkali metal hydroxides such as sodium hy-
droxide, potassium hydroxide or the like.

The reaction temperature of the above reaction 1s
generally from —20° to 100° C., preferably from 10 to
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6

50° C., and the reaction time is generally from 0.25 to 24
hours, preferably from 0.5 to 12 hours.

Synthesis Examples of the compounds of the present
invention are 1llustrated hereinafter.

SYNTHESIS EXAMPLE 1

Synthesis of
1-(6-chloro-3-pyndylmethyl)-2-(l-mtro-Z—cthoxycar-
bonylmethylthioethylidene)imidazolidine (Compound
No. 1)

0.22 g of 1-<(6-chloro-3-pyridylmethyl)-2-nitrome-
thyleneimidazolidine, 0.08 g of 37% formaldehyde
aqueous solution and 0.1 g of ethyl thioglycolate were
added to S ml of ethanol, and were reacted under reflux
for 3 hours. After completing the reaction, ethanol was
distilled off under reduced pressure, and a small amount
of ethyl acetate was added to the residue thus obtained
to filter the insoluble materials out, thus obtaining 0.25
g of the aimed product (Compound No. 1) having a
melting point of from 122.8° to 124.3° C. whereiniis 1,
can be obtained, and when the oxidizing agent 1s used in
a molar amount of two times as large as the compound
having the formula (I-1), the compound having the
formula (I-2) wherein i 1s 2, can be obtained. (1) When
Z is an alkyl group or an acyl group:

CH3S(0)—X

+Z2—Q—>

[ ke

CHz—Y
(1-3)

Zl

( e

CHz—Y

(1-4)

CH;S(0)X

(wherein X, Y and j are as defined above; Z' is an alkyl
group or an acyl group; and Q 1s a halogen atom or an
acid residue).

Examples of the acid residue represented by Q in-
clude residues of carboxylic acid, sulfonic acid or the
like.

The above reaction is carried out generally in the
presence of a solvent and a base. Examples of the sol-
vent include aprotic polar solvents such as N,N-dime-
thylformamide, acetonitrile or the like, ethers such as
tetrahydrofuran, 1,4-dioxane or the like, and haloge-
nated hydrocarbons such as methylene chloride,

SYNTHESIS EXAMPLE 2

Synthesis of
1-(6-chloro-3-pyridyimethyl)-2-(1-nitro-2-allylthioe-
thylidene)imidazolidine (Compound No. 3)

0.5 g of 1-(6-chloro-3-pyridylmethyl)-2-nitrome-
thyleneimidazolidine, 0.19 g of 37% formaldehyde
aqueous solution and 0.22 g of allylmercaptan were
added to 10 ml of ethanol, and were reacted under
reflux for 2 hours. After completing the reaction, etha-



5,256,674

7

nol was distilled off under reduced pressure, and a small

amount of ethyl acetate was added to the residue thus

obtained to filter the insoluble matenals out, thus ob-
taining 0.33 g of the aimed product (Compound No. 3)
having a melting point of from 134.0° to 135.0° C.

SYNTHESIS EXAMPLE 3

Synthesis of
1-(6-chloro-3-pyridylmethyl)-2-(1-nitro-2-trimethyl-
silylmethylthioethylidene)imidazolidine (Compound

| | No. 20)

0.5 g of 1-(6-chloro-3-pyridylmethyl)-2-nitrome-
thyleneimidazolidine, 0.18 g of 37% formaldehyde
aqueous solution and 0.24 g of mercaptomethyl trime-
thylsilane were added to 15 ml of ethanol, and were
reacted under reflux for 1 hour. After completing the
reaction, the reaction liquor was cooled by ice to pre-
cipitate a crystal. The crystal thus precipitated was
taken out by filtration, and was washed with a cold
ethanol to obtain 0.3 g of the aimed product (Com-

pound No. 20) having a melting point of from 162.3° to
164.3° C.

SYNTHESIS EXAMPLE 4

Synthesis of
1-(6-chloro-3-pyridylmethyl)-2-(1-nitro-2-dimethyl-
phenylsilylmethylthioethylidene)imidazolidine
(Compound No. 21)

0.5 g of 1-(6-chloro-3-pyridylmethyl)-2-nitrome-
thyleneimidazolidine, 0.16 g of 37% formaldehyde
agueous solution and 0.4 g of mercaptomethylphenyl
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dimethylsilane were added to 10 ml of ethanol, and
were reacted under reflux for 1 hour. After completing
the reaction, the reaction solution was cooled by ice to
precipitate a crystal, and the crystal thus precipitated
was washed with a cold ethanol to obtain 0.3 g of the
aimed product (Compound No. 21) having a melting
point of from 138.3° to 138.8° C.

SYNTHESIS EXAMPLE 5

Synthesis of
1.(6-chloro-3-pyridylmethyl)-3-methyl-2-(1-nitro-2-
allylthioethylidene)imidazolidine (Compound No. 63)

0.5 g of 1-(6-chloro-3-pyridylmethyl)-2-(1-nitro-2-
allylthioethylidene)imidazolidine was dissolved in 10 ml
of N,N-dimethylformamide, and 0.06 g of sodium hy-
dride (60% oil suspension) was then gradually added
thereto at room temperature. The resultant reaction
liquor was continuously stirred for about 15 minutes
until the generation of hydrogen gas stopped, and there-
after 0.18 g of methyl iodide was gradually added drop-
wise to the reaction liquor. The reaction liquor was
further continuously stirred for 2 hours at room temper-
ature, and the solvent was then distilled off under re-
duced pressure to obtain a residue. The residue thus
obtained was purified by silica gel column chromatog-
raphy (eluting solution: ethyl acetate/methanol =2/1)
to obtain 0.26 g of the desired compound (Compound
No. 63) having a refractive index of np3%.0=1.6205.

Typical examples of the compounds represented by
the above general formula (I) are listed in the following

Tables 1 and 2.

TABLE 1

Z (I-5) '

N
:C'st(O)J—X
[ > NO,
N

|
CH; Cl

N
Compound No. X Z j  Physical properties
1 - CH>CO,2CoHs H 0 mp. 122.8-1243°C.
2 - CH,C¢Hs H 0 mp. 172.0-175.0° C.
3 —CH;—CH=CH; H 0 m.p 134.0-135.0° C.
4 - CH,CH3 H 0 mp. 137.0-138.0° C.
5 1-CyqHyo H 0 mp 167.0-168.0° C.
6 (I3H3 H 0 mp. 128.3-129.8° C.
"'(|3—CO:’.C6Hs
CHj
7 = CO—C¢Hs H 0 Amorphous solid
8 (|3H3 H 0 mp. 151.4-152.0° C.
-—CHy;—C=CH;
9 - CH)—C=CH H 0 mp 1434-1444° C,
10 (I3H3 H 0 m.p. 137.8-139.3° C.
- CHCO,CH3
11 —COCH3; H 0 —
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TABLE l-continued

% (I-3)

N
: CHS(0)—X
[ > NO>
N

I
CH; Cl

N
Compound No. X Z i Physical properties
12 . H 0 —_—
13 H 0 —
14 H 0 —
15 = CH,COCHj3 H 0 —_
16 —CHCOCgHs H 0 —
17 - CHyCH,CH)F H 0 mp. 107.0-109.0" C.
18 | —CHy—C=C—I H 0 —
19 F F H 0 —
|/
—CH;—C=C
N
F
20 (|3H3 . H 0 mp 162.3-164.3° C,
"'"CH2""S|i""CH3
CHj

21 CH; H 0 m.p. 138.3-138.8°C.
:
"'CH;“SIi
CH; _
22 CH3 H 0 m.p 137.3-140.3" C.
|
"-CHz""SIi OCH3
CHj; 1 -
23 CH; H 0 mp 142.3-143.3° C.
|
—Cﬂz—?i CH;
CH;
24 CH; H 0 mp. 139.8-140.3" C.
|
"'-CHT'-SIi F
CHj
25 CH3j H 0 mp. 154.3-155.8° C.
|
_-"'CHz—Sli CF3
CHj
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TABLE 1-continued
z ' (1-5)
N
> :CHzS(O);—X
NO;
|
CH» O Cl
N
Compound No. X Z j Physical properties
26 CH; H 0 m.p. 140.3-142.3° C.
|
—CHZ—?i Cl
CHj
27 (|2H3 H 0 m.p. 163.3-164.3° C.
""CHz—Slai-
CHj;
28 (l:H:"’ H 0 m.p 129.8-130.8° C.
—CHz—?i O
CH
29 CH3 H 0 m.p 125.0-129.0° C.
I
"‘CHZ"'Sli O CF;
CH; N
30 - CHy=C=C—CH; H 0 m.p. 154.3-155.8° C.
31 H 0 mp. 168.3-169.8° C.
32 —CHy—CH>;—0QCH;3; H 0 m.p. 144.8-146.8° C,
33 H 0 mp. 175.2-175.6° C.
34 H 0 mp. 168.0-168.2° C.
35 H 0 m.p. 174.8-175.2° C.
36 H 0 mp 141.6-142.2° C.
i ®)
CH3;
37 H 0 mp. 173.8-174.3° C.
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TABLE 1-continued

Compound No.

£ ' a5

|
N
CH,S(0)—X
(=™

NO>

)
CH; O Cl
| N

Z j  Physical properties

F H 0 mp. 179.7-180.0° C.

H 0 mp. 169.6-169.9° C.
(|3H3 H 0 mp 129.3-131.3° C.
‘-CHZ'—?
| CH;3;

Cl H 0 —
' CH3
—CHy— éi O CF;
Cai
cl Cl H 0 _
CH;
- CHy- Slni O CF;
L A
Cli
Cl H 0 —
CH;
= CH3y= éi CF;
&ry \
CH; H 0 —
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TABLE 1l-continued
% (1-3)
N
> :Cl-Igs(O)J—X
NO;
)
CH; O Cli
N
Compound No. X Z Physical properties
47 Ci H —_
.
—CHz—Sli O CF;
CH; N
48 (I:H:" H _
—CHQ—Sli OCF;3;
CH;
49 (|3H3 H —_—
"'CHZ""Sli'"CZHS
CHj;
50 H —
51 (I:ZHS H —_
—CHz-"Elsi
CsHs
52 (I:E'H? H -
—CHZ—'SIi
C3H,
33 (|3H3 H m.p. 150.3-151.8° C.
—CHj COZ"‘?""CPH
CH;
54 H m.p. 98-101* C.
~=CH> CH=CH;
55 (|3H3 H m.p. 138-141° C.
—CHz—-S'i—CHz—CﬁHs
CH3
56 (|3H3 H m.p. 140-142* C,
—CHz—S|i—CH-"=CH2
CH;
57 - CH>CH>SCHj3; H m.p. 121-122* C.
58 - CH;CH;SCH,CHj; H m.p. 121-122° C.

16



5,256,674
17 ' 18

TABLE 1l-continued

Z (1-5)

[ > :CH25(0)
CHz O Cl
N
Compound No. X Z  j  Physical properties
59 (I3H3 H 0  m.p. 124-126" C.
—CHz—?i Cl
CH; |
CF3 -
60 —CH;CF3 H 0 mp. 139-142° C.
61 = CH,CH,F 0 m.p. 128.0-129.6" C.
62 H 2 Amorphous sohid
63 —CH;—CH=CH; CHj; 0 Refractive index
np>70 1.6205
64 —CH;—CH=CHC(I H 0 m.p. 144.2-144.4° C.
65 _ CHzCHz— H 0 m.p. 165.3-166.3°C.
TCst
N N--CH> O
Cl
66 —CH;—CH=CH, CHO 0 —
67 - CHy=—CH=CH> CH3CO O —
68 - CH; CHO © —
—CHy~-C=CH;
69 CH3 CHO © —
—CHZ—SI
CH3
70 —CHy;™CHy=—S—CHj; CHO . O —_
TABLE 2
z (1-6) | TABLE 2-continued
Z (1-6)

33 |

E CRS(0)—X N
>“='< CH,S(0)—X
[ =<

N 02
(IJHz—(\ /“_ - €0 I;I ‘[ N
S CH; /'l-— -
S

Compound Physical
No. X Z J  properties Compound Physical
71 —CH;—CH=CH; H 0  — 65 No. X Z ]  properties
72 —CH;=C®=CH; 7 0 — 73 —CH;—CH=CH, CHO © —
I 74 ~CH;~CH=CH; CH; O —

CH;
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TABLE 2-continued
Z (1-6)
N
CHxS(0)~—X
[ )=
N
bl
-
S
Compound Physical
No. X Z ] properties
75 CH; H O —
—CHz—..'!;i
s
76 ~CH2CgHs H 0 —
77 —CH;CH,SCH; H 0 —

The compounds of the present invention show excel-
lent activities as active ingredients for insecticides, miti-
cides, nematicides and soil pesticides. For instance, they
are effective against plant parasitic mites such as two-
spotted spider mite (Tetranychus urticae), carmine spi-
der mite (Tetranychus cinnabarinus) or citrus red mite
(Panonychus citri) or bulb mite (Rhizoglyphus echinopus),
agricultural insect pests such as diamondback moth
(Plutella xylostella), cabbage armyworm (Mamestra
brassicae), common cutworm (Spodoptera litura), colo-
rado potato beetle (Leptinotarsa decemlineata), codling
moth (Laspeyresia pomonella), bollworm (Heliothis zea),
tobacco budworm (Heliothis virescens), boll weevil (An-
thonomus grandis), gypsy moth (Lymantria dispar), cu-
curbit leaf beetle (4dulacophora femoralis), aphids, plan-
thoppers, leafthoppers, scales, bugs, whiteflies, thrips,
grasshoppers, anthomyiid flies, scarabs, black cutworm
(Agrotis ipsilon), cutworm (Agrotis seqetum) or ants;
hygienic insect pests such as tropical rat mite (Orni-
thonyssus bacoti), cockroaches, housefly (Musca domes-
tica) or house mosquito (Culex pipiens pallens); stored
grain insect pests such as angoumois grain moth (Sito-
‘troga cerealella), azuki bean weevil (Callosobruchus chi-
nensis), confused flour beetle (Tribolium confusum) or
mealworms; household goods insect pests such as case-
making clothes moth (Zinea pellionella), black carpet
beetle (Anthrenus scrophularidae) or subterranean ter-
mites; and other parasites on domestic animals such as
fleas, lice or flies. Further, they are also effective against
plant parasitic nematodes such as root-knot nematodes,
cyst nematodes, root-lesion nematodes, rice white-tip
nematode (Aphelenchoides besseyi), strawberry bud nem-
atode (Nothotylenchus acris) or pine wood nematode
(Bursaphelenchus lignicolus). Furthermore, they are ef-
fective also against the soil pests. The soil pests in the
present invention are gastropods such as slugs or snails,
or isopods such as pillbugs or sowbugs. Still further,
they are effective also against mites having the resis-
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tance to dicofol and organophosphorus insecticides and

against insect pests such as aphids, leathoppers and
housefly having the resistance to organophosphorus,
carbamate and/or synthetic pyrethroide insecticides.
Moreover, the compounds of the present invention
have excellent systemic properties, and by the applica-
tion of the compounds of the present invention to soil
treatment, not only noxious insects, noxious mites, nox-

65
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ious nematodes, noxious gastropods and noxious iso-
pods in soil but also foliage pests can be controlied.

When used as active ingredients for insecticides, miti-
cides, nematicides or soil pesticides, the compounds of
the present invention may be formulated together with
agricultural adjuvants into various forms such as dusts,
granules, wettable powders, emulsifiable concentrates,
soluble concentrates, water soluble powders, aerosols
or pastes, just like conventional agricultural chemicals.
When such formulations are to be actually used, they
may be used as they are or after being diluted with
suitable diluents such as water to a predetermined con-
centration.

Such formulations are usually composed of 0.1-90
parts by weight of active ingredient and 10-99.9 parts
by weight of agricultural adjuvants.

As the agricultural adjuvants, there may be men-
tioned carriers, emulsifiers, suspending agents, disper-
sants, extenders, penetrating agents, wetting agents,
thickeners or stabilizers. They may be added as the case
requires. The carriers may be divided into solid carriers
and liquid carriers. As the solid carriers, there may be
mentioned powders of animal and plant origin, such as
starch, activated carbon, soybean flour, wheat flour,
wood powder, fish powder or powdered milk; or min-
eral powders such as talc, kaolin, bentonite, calcium
carbonate, zeolite, diatomaceous earth, white carbon,
clay or alumina. As the liquid carriers, there may be
mentioned water; alcohols such as 1sopropyl alcohol or
ethylene glycol; ketones such as cyclohexanone or
methyl ethyl ketone; ethers such as dioxane or tetrahy-
drofuran; aliphatic hydrocarbons such as kerosine gas
oil or the like; aromatic hydrocarbons such as xylene,
trimethylbenzene, tetramethylbenzene, methylnaphtha-
lene or solvent naphtha; halogenated hydrocarbons
such as chlorobenzene; acid amides such as dimethylac-
etamide; esters such as glycerine ester of a fatty acid;
nitriles such as acetonitrile; or sulfur-containing com-
pounds such as dimethyl sulfoxide.

Further, the compounds of the present invention may
be used in combination with other agricultural chemi-
cals such as insecticides, miticides, nematicides, fungi-
cides, antiviral agents, attractants, herbicides or plant
growth regulators, as the case requires. In some cases,
the effectiveness will be improved by such combination.

For instance, as such insecticides, miticides or nemati-
cides, there may be mentioned organophosphorus com-
pounds such as O-(4-bromo-2-chlorophenyl) O-ethyl
S-propyl phosphorothioate, 2,2-dichlorovinyl dimethyl
phosphate, ethyl 3-methyl-4-(methylthio)phenyl iso-
propylphosphoramidate, O,0O-dimethyl O-4-nitro-m-
tolyl phosphorothioate, O-ethyl O-(4-nitrophenyl) phe-
nylphosphonothioate, O,0O-diethyl O-2-1sopropyl-6-
methylpyrimidin-4-yl phosphorothioate, O,0-dimethy]
0-(3,5,6-trichloro-2-pyridyl) phosphorothioate, O,S-
dimethyl acetylphosphoramidothioate, 0-(2,4-
dichlorophenyl) O-ethyl S-propyl phosphorodithioate
or (RS)-S-sec-butyl O-ethyl 2-ox0-1,3-thiazolydin-3-yl
phosphonothioate; carbamate compounds such as 1-
naphthyl methylcarbamate, 2-isopropoxyphenyl me-
thylcarbamate, 2-methyl-2-(methylthio)propionalde-
hyde O-methylcarbamoyloxime, 2,3-dihydro-2,2-dime-
thylbenzofuran- 7-yl methylcarbamate, dimethyl N,N'-
[thiobis{(methylimino)carbonyloxy}] bisethanimidothi-

‘oate, S-methy! N-(methylcarbamoyloxy) thioacetoimi-

date,  N,N-dimethyl-2-methylcarbamoyloxyimino-2-
(methylthio)acetamide, 2-(ethylthiomethyl)phenyl me-
thylcarbamate, 2-dimethylamino-5,6-dimethylpyrimi-
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din-4-yl dimethylcarbamate or 2-sec-butylphenyl me-
thylcarbamate; nereistoxin derivatives such as S,5'-2-

dimethyl aminotrimethylene bis(thiocarbamate) or

N,N-dimethyl-1,2,3-trithian-5-yl amine; organic chlo-
rine compounds such as 2,2,2-trichloro-1,1-bis(4-chloro-
phenyl)ethanol or 4-chlorophenyl-2,4,5-trichlorophe-
nyl sulfone; organic metal compounds such as bis[tris(2-
methyl-2-phenylpropyl)tinjoxide; pyrethroide com-
pounds such as (RS)-a-cyano-3-phenoxybenzyl (RS)-2-
(4-chlorophenyl)-3-methylbutyrate, 3-phenoxybenzyl
(1R S)-cis,trans-3<2,2-dichlorovinyl)-2,2-dimethylcy-
clopropanecarboxylate, (RS)-a-cyano-3-phenoxyben-
zyl (1RS)-cis,trans-3-(2,2-dichlorovinyl)-2,2-dimethyl-
cyclopropanecarboxylate, (S)-a-cyano-3-phenoxyben-
zyl  (1R)-cis-3-(2,2-dibromovinyl)-2,2-dimethylcyclo-
propanecarboxylate, (RS)-acyano-3-phenoxybenzyl
(1RS)-cis, trans-3-(2-chloro-3,3,3-trifluoropropenyl)-2,2-
dimethylcyclopropanecarboxylate 4-methyl-2,3,5,6-tet-
rafluorobenzyl-3-(2-chloro-3,3,3-trifluoro-1-propenyl)-
2,2-dimethylcyclopropane carboxylate or 2-(4-ethoxy-
phenyl)-2-methylpropyl 3-phenoxybenzyl ether; ben-
zoyl urea compounds such as 1-(4-chlorophenyl)-3-(2,6-
difluorobenzoyl)urea, 1-[3,5-dichloro-4-(3-chloro-5-tri-
fluoromethyl-2-pyridyloxy)phenyl}-3-(2,6-difluoroben-
zoyDurea or 1<(3,5-dichloro-2,4-difluorophenyl)-3-(2,6-
difluorobenzoyl)urea; juvenile hormone-like com-
pounds such as isopropyl(2E,4E)-11-methoxy-3,7,11-
trimethyil-2,4-dodecadienocate;  pyrnidazinone
pounds such as 2-tert-butyl-5-(4-tertbutylbenzylthio)-4-
chloro-3(2H)-pyridazinone; pyrazole compounds such
as tert-butyl 4-[{1,3-dimethyl-5-phenoxypyrazol-4-
yl}methylene aminooxymethyl benzoate; dinitro com-
pounds; organic sulfur compounds; urea compounds;
triazine compounds; hydrazine compounds; and other
compounds such as 2-tert-butylimino-3-isopropyl-5-
phenyl-3,4,5,6-tetrahydro-2H-1,3,5-thiadiazin-4-one,
trans (4-chlorophenyl)-N-cyclohexyl-4-methyl-2-0xo0-
thiazolizinon-3-carboxamide, N-methyibis(2,4-
xylyliminomethyl)amine, = N'-(4-chloro-o-tolyl)-N,N-
dimethylformamidine or (4-ethoxyphenyl)-[3-(4-fluoro-
3-phenoxyphenyDpropyl}(dimethyl)silane. Further, mi-
crobial insecticides such as Bacillus thurigiensis agent or
nuclear polyhedrosis virus; antibiotics such as avermec-
tin or milbemycin; or the like may also be used in combi-
nation with the compounds of the present invention.
As the fungicides, there may be mentioned organo-
phosphorus compounds such as S-benzyl O,0-diisopro-
pyl phosphorothioate, O-ethyl S,S-diphenyl phos-
phorodithioate or aluminium ethyl hydrogen phospho-
nate; organic chlorine compounds such as 4,5,6,7-tetra-
chlorophthalide or tetrachloroisophthalonitrile; dithio-
carbamate compounds such as polymeric manganese
ethylenebis(dithiocarbamate), polymeric ZIinc
ethylenebis(dithiocarbamate), manganese ethylenebis(-
dithiocarbamate) complex with zinc salt, dizinc bis(-
dimethyldithiocarbamate)ethylenebis(dithiocarbamate)
or polymeric zinc propylenebis(dithiocarbamate); N-
halogenothioalkyl compounds such as 3a,4,7,7a-tetrahy-
dro-N-(trichloromethylsulfenyl)phthalimide, 3a,4,7,7a-
tetrahydro-N-(1,1,2,2-tetrachloroethylsulfenyl)phthal;-
mide or N-(trichioromethylsulfenyl)phthalimide; dicar-
boxy imide compounds such as 3-(3,5-dichlorophenyl)-
N-isopropyl-2,4-dioxoimidazolidine-1-carboxamide,
(RS)-3-(3,5-dichlorophenyl)-5-methyl-5-vinyl-1,3-
oxazolidine-2,4-dione or N-(3,5-dichlorophenyl)-1,2-
dimethylcyclopropane-1,2-dicarboximide; benzimid-
azole compounds such as methyl 1-(butylcarbamoyl)-
benzimidazol-2-yl-carbamate or dimethyl 4,4'-(o-

22
phenylene)bis(3-thioallophanate); azole compounds
such as 1-(4-chlorophenoxy)-3,3-dimethyl-1-(1H-1,2,4-
triazol-1-yl)butanone, 1-(biphenyl-4-yloxy)-3,3-dimeth-
yl-1-(1H-1,2,4-triazol-1-yl)butan-2-ol, 1-{N-(4-chioro-2-
trifluoromethylphenyl)-2-propoxyacetoimdoyl-
limidazole, 1-[2-(2,4-dichiorophenyl)-4-ethyl-1, 3-diox-
olan-2-ylmethyl] -1H-1,2,4-triazole, 1-[2-(2,4-dichloro-

~ phenyl)-4-propyl-1,3-dioxolan-2-ylmethyl}-1H-1,2,4-
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triazole or 1-[2-(2,4-dichlorophenyl)pentyl}-1H-1,2,4-
triazole; carbinol compounds such as 2,4'-dichloro-a-
(pyrimidin-5-yl)benzhydryl alcohol or (*)-2,4-
difluoro-a-(1H-1,2,4-triazol-1-ylmethyl)benzhydryl al-
cohol; benzanilide compounds such as 3'-isopropoxy-o-
toluanilide or a,a,a-trifluoro-3'-isopropoxy-o-toluani-
lide; phenylamide compounds such as methyl N-(2-
methoxyacetyl)-N-(2,6-xylyl)-DL.-alaninate; pyridina-
mine compounds such as 3-chloro-N-(3-chloro-2,6-dini-
tro-4-a,a,a-trifluorotolyl)-5-trifluoromethyl-2-
pyridinamine; piperazine compounds; morpholine com-
pounds; anthraquinone compounds; quinoxaline com-
pounds; crotonic acid compounds; sulfenic acid com-
pounds; urea compounds and other compounds such as
diisopropy! 1,3-dithiolan-2-ylidenemalonate, 5-methyl-
1,2,4-triazolof3,4-b]jbenzothiazole, 1,2,5,6-tetrahy-
dropyrrolo[3,2,1-ij]Jquinolin-4-one,  6-(3,5-dichloro-4-
methylphenyl)-3(2H)-pyridazinone, 3-allyloxy-1,2-ben-
zisothiazole-1,1-dioxide or 1-(4-chlorobenzyl)-1-cyclo-
pentyl 3-phenylurea. Further, antibiotic substances such
as validamycin A may also be used in combination with
the compounds of the present invention.

The insecticides, miticides, nematicides and soil pesti-
cides of the present invention are applied in an active
ingredient concentration of from 0.1 to 20,000 ppm,
preferably from 1 to 2,000 ppm. The active ingredient
concentration may optionally be changed depending
upon the formulation, the manner, purpose, timing or
place of the application and the condition of the insect
pests. For instance, aquatic noxious insects can be con-
trolled by applying the formulation having the above-
mentioned concentration to the site of the outbreak, and
thus, the concentration of the active ingredient in water
is less than the above-mentioned range.

The amount of the application of the active ingredi-

ent per unit surface area is usually from about 0.1 to
5,000 g, preferably from 10 to 1,000 g, per hectare.
However, in a certain special case, the amount of the
application may be outside the above range.
" Various formulations containing the compounds of
the present invention or their diluted compositions may
be applied by conventional methods for application
which are commonly employed, such as spraying (e.g.
spraying, jetting, misting, atomizing, powder or grain
scattering or dispersing in water), soil application (e.g.
mixing or drenching), surface application (e.g. coating,
powdering or covering) or impregnation to obtain poi-
sonous feed. Further, it is possible to feed domestic
animals with a feed containing the above active ingredi-
ent and to control the outbreak or growth of pests,
particularly insect pests, with their excrements. Fur-
thermore, the active ingredient may also be applied by
a so-called ultra low-volume application method. In this
method, the composition may be composed of 100% of
the active ingredient.
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-continued
(d) Xylene 50 parts by weight :|Z
The above components are uniform]y mixed and N CH,S(0)—
dissolved to obtain an emulsifiable concentrate. s [ > J
FORMULATION EXAMPLE 4 =<
(a) Kaoline 68 parts by weight N NO>
(b) Sodium lignin sulfonate 2 parts by weight |
(c) Polyoxyethylenealkylaryl sulfate 5 parts by weight CH;—Y
(d) Fine silica powder 25 parts by weight
A mixture of the above components was mixed with 10 group, or
Compound No. 3 in a weight ratio of 4:1 to obtain a
| wettable powder. IIU IIL3 (I:ll
FORMULATION EXAMPLE § | 2-€ O € CIE CHmt W -);R5 group
(2) Compound No. 8 50 parts by weight | |
(b) Oxylated polyalkylphenyl phosphate- 2 parts by weight 15 RZ R4
triethanolamine
(c) Silicone 0.2 part by weight in which each or R}, R2, R3 and R3is independently a
(d) Water 478 parts by weight hydrogen atom or C;-Cg alkyl group; R is C1-Cs alkyl
The above components were uniformly mixed and group which may be substituted with a halogen atom;
pulverized 10 obtain & base fiquid, and C3-Cscyclo alkyl group which may be substituted with
(¢) Sodium polycarboxylate 5 parts by weight 20 3--6CY y! gTIoup Y
(f) Anhydrous sodium sulfate 42.8 parts by weight a halogen atom, C;-Cs alk_y] group or halo_ C1-Cs a_lkyl
were added, and the mixture was uniformly mixed and dried group; a phenyl group which may be substituted with a
to obtain a dry flowable. substituent selected from the group consisting of a halo-
FORMULATION EXAMPLE 6 gen atom, C1-Cg alkyl group, Cy-Cg alkenyl group,
(a) Compound No. 21 5 parts by weight 9% Cr-Cs alkynyl group, C1-Cs a]koxy group, Ci-Ce¢ alk-
(b) Polyoxyethyleneoctylphenyl ether 1 part by weight oxycarbonyl group in which the alyl, alkenyl, alkynyl,
(c) Phosphoric acid ester of 0.5 part by weight alkoxy or alkoxycarbonyl group may be substituted
polyoxyethylene | with a halogen atom, phenoxy group, phenyl group and
(d) Granular calcium carbonate 93‘.5 parts b}r weight Py i dyl OXy group in which the ph enoxy, ph enyl or
The above components (a) to (c) were uniformly mixed . . .
and kneaded together with a small amount of acetone, and 30 pyndyloxy group may be substituted with a ha]pgcn
then the mixture was sprayed onto the component (d) to atom, C1-Ce alkyl group or halo C-Ce alkyl group; W
remove acetone, thus obtaining granules, is an oxygen atom or a sulfur atom; and each of k, 1, m
~ FORMULATION EXAMPLE 7 and n is independently an integer of O or 1, provided
(a) Component No. 25 2.5 parts by weight that (3) case where all of k, ] and m are O at the same
(b) N-methyl-2-pyrrolidone 2.5 parts by weight 3¢ time and (b) case where m and n are O at the same time
(c) Soybean oil 95.0 parts by weight and R’ is C1-Cg alkyl group which may be substituted
The above components are uniformly mixed and with a halogen atom, are excluded, or
dissolved to obtain an ultra low-volume formulation.
_FORMULATION EXAMPLE 8
(a) Compound No. 37 5 parts by weight RE _RS
(b) N,N'-dimethylacetamide 1S parts by weight 40 a—-(l:—-SIi—RIU
(c) Polyoxyethylenealkyl aryl ether 10 parts by weight | |
(@) Xvlene 70 parts by weight R7 R®
The above components are uniformly mixed to obtain an
emulsifiable concentrate. group in which each of R% and R’ is independently a
- _FORMULATION EXAMPLE 9 45 hydrogen atom or C;-Cg alky! group; each of R8 and
(a) Component No. 3 20 parts by weight R? is independently C1-Cg alkyl group; R10is a Cy-C¢
?’; f‘:’dti“m lruglsfat; _g P“‘;‘S ';3’ “"-fglll: alkyl group which may be substituted with a halogen
c) Water-soluble starc parts by weig _
The above components were uniformly mixed to obtain a atom or a phgnyl group,_ 4 pl'{enyl group, a naphthyl
! water soluble powder. groupora pyridyl group in whlcl} the phcpyl, naphthyl
_ 50 or pyridyl group may be substituted with the same
substituents as mentioned in the phenyl group as RJ,
We claim: C,-Cg alkenyl group or C2-Cg alkynyl group in which
1. An imidazolidine derivative having the formula (I)  the alkenyl or alkynyl group may be substituted with a
or its salt: halogen atom; Y is a 6-chloro-3-pyridyl group Z is a
55 hydrogen atom, Ci-C¢ alkyl group or C;-C¢ acyl
” Py group; and j1s O.
| 2. The imidazolidine derivative or its salt according
N CH1S(0)~X to claim 1, wherein Y is a 6-chloro-3-pyridyl group.
>=< 3. The imidazolidine derivative or its salt according
E 60 to claim 1, wherein j is O.
N NO; 4. The imidazolidine derivative or its salt according
(|:H2_Y to claim 1, wherein Y is a 6-chloro-3-pyndyl group, and

j1s 0.

5. The imidazolidine derivative or its salt according

wherein X is C2-Cg alkenyl group or C2-Cg alkynyl s to claim 1, wherein X is an allyl group; Y is a 6-chloro-

group in which the alkenyl or alkynyl group may be
substituted with a halogen atom or

3-pyridyl group; Z is a hydrogen atom; and j is 0.
6. The imidazolidine derivative or its salt according
to claim 1, wherein X is a 2-methyl-2-propenyl group; Y
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is a 6-chloro-3-pyndyl group; Z 1s a hydrogen atom; and 2-[1-nitro-2-(2-methyl-2-propenyl)thioe-
jis 0. . thylidene]imidazolidine, 1-(6-chloro-3-pyridylmethyl)-

7. The imidazolidine derivative or its salt according  2-[1-nitro-2-(2-propynyl)thioethylidene]imidazolidine,
to claim 1, wherein X is a dimethylphenylsilylmethyl 1-(6-chloro-3-pyridylmethyl)-2-(1-nitro-2-dimethyl(-
group; Y is a 6-chloro-3-pyridyl group; Z is a hydrogen § phenylsilylmethylthioethylidene)imidazolidine and 1I-

atom; and jis 0. (6-chloro-3-pyridylmethyl)-2-[1-nitro-2-(2-butynyl)thi-
8. The imidazolidine derivative or its salt according  oethylidene]imidazolidine. |

to claim 1, selected from the group consisting of 1<(6- 9. A pesticidal composition comprising a pesticidally

chloro-3-pyridylmethyl)-2-(1-nitro-2-benzylthioe- effective amount of an imidazolidine derivative or its

thylidene)imidazolidine, 1-(6-chloro-3-pyridylmethyl)- 10 salt and an agriculturally acceptable adjuvant, the
2-(1-nitro-2-allylthioethylidene)imidazolidine, 1-(6- imidazolidine derivative having the formula (I) as de-
chloro-3-pyridylmethyl)-2-(1-nitro-2-ethylthioe- fined in claim 1.

thylidene)imidazolidine, 1-(6-chloro-3-pyridylmethyl)- * % * * @
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TEST EXAMPLE |

~ Insecticidal test against small brown rice planthopper Pmmuon and

(Laodelphax strigtellus)

A rice seedling was dipped in a dispersion containing
each active ingredient in a conceatratios of 800 ppm for
10 seconds. then dried in air and put in*0 a test tube wath
the root portion enclosed by absorben: cotton. Then, 10

larvse of small brown rice planthopper (Laodelphax
griarellus) were released in the test tube, and the mouth

of the test tube was covered with s piece of gauze.
Then. the test tube was kept in a constant temperature
chamber with lightening at 26° C. At S days after the
" release, dead insects were counted, and the morulity
was calculated in accordance with the following equa-
ton.

Mortaliry (%) = FM%M.& x 100
As this result, the mortality was 100% with each of
Compounds Nos. 1-10, 17, 20-40, 53, 33-37 and $9-65.
TEST EXAMPLE 2

Insecticidal test against greea rice leathopper
. (Nephotertix cancticeps) |

The same test as in Test Enmﬁ!e ! was carmed oant.

5,236,674 '
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excent that the larvae of smail brown nce olanthopper 0

~ere repiaced by those of greea nce leathopper (Mve
PACILITLX cIncLiceps). ~
As this result, the mortality was 100% with each of

Compounds Nos. 1-5, 8, 9, 20-26, 30, 5456, 61 and 63.
TEST EXAMPLE 3

Insecticidal test against green peach aphid (Myzus
persicae)

33

Each formulation containing an active ingredient was 0

dispersed in water 10 obtain a dispgsion of each active
ingredient Baving 8 concentration of 300 ppm. The
petiole of each of eggplants with only one foliage leaf

left (planted in a pot having a diameter of 8 cm and a
height of 7 cm) was coated with a sticker, and about 2-3

apterous viviparous {femaie of green peach aphid (Myzus
persicae) were infested and incubated on the foliage leaf
of the eggplant. Afler two days from the infestation, the
aduit insects were removed and the number of larvae
was counted. Then, the foliage leafl of the eggpiant
infested with the larvae was dipped in the above pre-
pared dispersion having the predetermined concentra-
sion for about 10 seconds, then dried in air and kept in
s constant temperature chamber with lightening at 26
C. On the 5th day after the treaument, dead insects were
counted. and the mortality was calculated by the {ol-

Wil SYuaUUIL.

Nomber of dend insecty

Mortality (%) = * o

v. 100

The insects relcased from the leaf were counted as
dead insects.

As this result. the morality was 1009 with each of

Compounds Nos. 1-10. 17, 20-386, 2940, $3-62. 64 and
65,

43
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TEST EXAMPLE 4

transiocation test against green pesch
sphid (AMdyzus perzncoe)
Each formulation containing an sctive ingredient was

' dispersed in water 10 obtain a dispersion of each acuve

ingredient having 3 comcentration of 300 ppm. The
painhdenhduhm,wi!hmlymfolh;ﬂaf
left in & pot having a diameter of 3 czn and a
Md?m}wmﬂﬁﬁnﬁmmmz-l

in Test Ezsample 3.

The insects released from the leal were counted as
dead insects.

As this result, the mortality was 100% with each of

Compounds Nos. 1-10, 17, 20-26, 29-17, 33-60 and
61-63. |

TEST EXAMPLE 5

Insecticidal test against common cutworm (Spodoprera
. lrura)
Each formulation containing an
dispersed in water to obtan a
i eredi :
of cabbage were dipped ' j
about 10 seconds, and then dried in air. A sheet of moust-
ened filter paper was placed in a Petri dish having 2
diameter of 9 cm, and the dried leaves of cabbage were

active ingredient was
ion of each active

C. On the 5th day after
release, dead insects were counted, and the morulity
was calculated in the same manner as in Test Example 1.

As this resuit, the mortality was 100% with each of

Compounds Nos. 1-10, 17, 2040, 53-38, 6062, 64 and
65

Now. the Formulation Examples of the present in-
vention will be described. However, the compounds of
the present invention, the amount of the active ingredi-
ents of the rypes of tbe formulations are sot restncted to
these specific Exampies.

w—_
PORMULATION EXAMPLE |

20 parts by weight
T2 party by wagnt
| § para by wegiit

weriable powder.
PORMULATION EXAMPLE 2

M

(a) Compound No. 2 5 parts by weght
(o) Tak 94 paru by werght
mmmumeﬂyMIbMIdm.
FORMULATION EXAMPLE )

.ﬂ

‘n) Compound No. 4 0 paru by wogh?
%} N N'dumethylaceiamsde 0 parts By we gt

e) Polvniyveuhyieneaikyiphenyl ether 'Y cary oy -t



	Front Page
	Specification
	Claims
	Corrections/Annotated Pages

